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Introduction
Role-differentiated bimanual manipulations (RDBMs) are a complex 
action in which two hands, each performing a different task, work together to 
accomplish a mutual goal (Babik & Michel, 2015).  RDBM actions can be used 
as an indicator of hemispheric specialization for hand preference, and hand 
preference has been implicated to have an impact on a host of cognitive 
abilities (Michel, 2017). 
Included in the study of RDBMs is the type of RDBM skill elicited by an 
object.  There are two general categories of RDBM actions, which are simple 
actions, like poking or stroking, and difficult actions, like pulling, inserting, 
spinning, and pushing (Babik & Michel, 2015). 
There is no research on the relation of time to hand preference and 
RDBMs so the overall goal of this project was to begin to fill the gap. This 
project analyzed several factors that might effect RDBM efficiency and how 
this relates to hand preference and toy type (type of RDBM action elicited). 
RDBM efficiency is defined as the speed of an infant achieving an RDBM 
action. 
Investigations of the development of RDBMs are useful for 
understanding the relation between hand preference and our cognitive 
abilities. Exploring the relation of time in RDBMs can be useful for improving 
methodologies used to study RDBMs and related topics. 
Hypotheses
1. Infants with a right-hand preference will have faster RDBM times
2. As age increases, an infant will show faster RDBM efficiency (decreased 
completion times).
3. Toys categorized as simple would be associated with faster RDBM times.
Methods
• Videos were coded using The Observer XT 11. 
• Video data of 30 infants was analyzed from 9 to 14 months of age. 
o The videos show the infants interacting with up to 32 toys which have 
been shown to elicit RDBM actions among infants (Nelson, Campbell, & 
Michel, 2013; see Fig. 4).
• The start and stop times of an RDBM action were recorded. 
o The start time was marked by the infant’s first contact with the toy and 
the stop time was marked by the completion of an RDBM action. 
• Data was analyzed using IBM SPSS Statistics software Figure 3.  Comparison of Average RDBM Efficiency (speed) Between Simple and 
Difficult Toys Across the Infant Ages of 9 to 14 Months
Figure 1.  Comparison Between Right-handed, Left-handed and No Preference 
Infants’ Average RDBM Speeds (Efficiency) Across the Ages of 9 to 14 Months
Figure 2.  Average RDBM Efficiency (Speed) of all Infants Across the Ages of 9 to 
14 Months 
Figure 4.  Examples of Difficult RDBMs Being 
Performed  (pulling) with the Right Hand as the 
Action Hand and the Left Hand as the Supportive.
Results
• A repeated measures ANOVA revealed that there was a significant 
interaction between age & handedness.  There was a sig. difference in 
change of speed from 9 to 10 mo., for infants with no preference compared 
to infants with a right preference in RDBM performance speed (F (1, 7) = 
6.17, p < .05). There was also a sig. difference in change of speed from 12 to 
13 mo., for infants with no preference compared to infants with a right 
preference in RDBM performance speed (F (1, 7) = 5.96, p < .05), (see Fig. 
1).   
• Table 1 gives some descriptives for average RDBM speeds across 9 to 14 
months. A pairwise comparison revealed significant difference in overall 
RDBM speeds between 9 months and months 11-13 (see Fig. 2).
• Univariate tests revealed that there was no significant difference between 
the speed with which infants performed simple and difficult RDBMs across 
time (F (5, 2057) = .808, p = .54), (see Fig. 3).
Discussion
The purpose of this project was to investigate the different 
factors that  might affect RDBM completion times. 
The first hypothesis, that infants with a right-hand preference will 
have faster RDBM completion times, was supported.  Infants with a 
right-hand preference were performing RDBMs significantly faster than 
those with no preference at 9 months.  However, there was not a 
significant difference from infants with a left preference.  Thus, having 
a lateralized preference may afford an advantage with respect to the 
speed with which RDBMs are performed at 9 months of age.  
The second hypothesis was supported. The average times for 
RDBM completion decreased across time, meaning RDBM efficiency 
increased as the infant got older. 
In the future, I plan to test the effect of acquisition hand 
preference on RDBM times across the ages of 9 to 14 months of age. 
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Age in 
Months
M Std. Error
9 9.19 .52
10 7.03 .46
11 6.58 .38
12 6.01 .23
13 6.37 .36
14 6.25 .28
Table 1. Average RDBM speed at each month 
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